The as can be estimated by maximizing the pseudo-loglikelihood of all pairs of item responses given 0:
Although Equation 3 appears to be a loglikelihood equation, it is not because the (i,j) Hence, the expectation of 1(«0) is maximal when the differences between the estimated parameters (&, -&) are equal to the differences between the true item parameters (a,° -a° ). 0 cancels when equating 8E (1(a )0 )] /8a to 0; thus, no assumptions concerning 0 or its distribution are necessary. Therefore, the conditioning argument is not further considered here.
By fixing the mean of the estimates to 0, â is a consistent estimator of a. This result also applies to CML and MML: only differences between item parameters are estimated consistently by their CML or MML estimators (Glas, 1989 The pseudo-likelihood estimator was compared with the CML and MML estimators in a simulation study using 13 items and N = 500. Item responses were simulated according to a method described elsewhere (Zwinderman, 1991) . Item parameters were fixed (see Table 1 ) and Os were sampled from the standard normal distribution. For each person-item combination, the response probability was computed according to Equation 1. The simulated observation was set to 1 if this probability was greater than a random number generated from a [0,1 uniform distribution and 0 otherwise. CML and MML estimates were computed using the RSP program (Glas & Ellis, 1994 (Fischer, 1974 (Fischer, , 1983 (Liou, 1994; Verhelst, Glas, & van The covariance matrix of the score functions is also of order and rank m and has elements which unfortunately do not reduce to a simple equation.
An Example
Method. The binary item responses of 209 asthmatic patients to an 11-item questionnaire that measures functional independence were analyzed (Maille, Koning, Zwinderman, & Kaptein, 1994) . The ages of the respondents varied from 41 to 87. The mean age was 64, and the standard deviation was 14 years.
According to Glas'R, test. in the RSP program (Glas & Ellis, 1994) , the Rasch model fit the data (R, = 57, df = 40, p = .04), except when the sample was split into two groups (persons 65 years or younger and persons older than 65; R1 = 62, df = 10, p < .0001). Therefore, differential item functioning was investigated using Equation 11. Two sets of covariates (X and Z) were constructed: (1) xv~ = 1 for item j + 1 (j = 1, ..., 10) and 0 otherwise; and (2) zvl the interaction between xv, and v's age. The first set of covariates (X) was simply a transformation of the usual item parameters, but normalized so that a, = 0. (Rao, 1973, p. 
